ATENT COOPERATION TI^TY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
E 2436 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/IB00/01318 


International filing date (day/month/year) 
18/09/2000 


Priority date (day/month/year) 
12/10/1999 


International Patent Classification (IPC) or national classification and IPC 
A23L2/78 


Applicant 






MEIJI SEIKA KAISHA, LTD. et al. 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial app 
citations and explanations suporting such statement 



Certain defects in the international application 
□ Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
10/05/2001 



Date of completion of this report 
01.02.2002 



Name and mailing address of the international 
preliminary examining authority: 

J- - — European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Krajewski, D 

Telephone No. +49 89 2399 8472 




Form PCT/IPE A/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/IB00/01 31 8 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1 -38 as originally filed 

Claims, No.: 

1-19 as received on 1 5/01/2002 with letter of 1 5/01 /2002 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 
see separate sheet 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1 - 13, 16, 19 
14, 15, 17, 18 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1 



13, 16, 19 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1 



19 



2. 



Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/IB00/01 31 8 

EXAMINATION REPORT - SEPARATE SHEET 



AD I.: 

1 . The handwritten amendments of the newly filed claims cannot be accepted under 
the provision of Rules 1 1.9 and 11.12 PCT. Even if these amendments were filed 
in typed form, they would not meet the requirements of Article 34(2)(b) PCT for 
the following reasons: 

The applicant introduced the feature "as the only potassium source" into claim 14. 
Basis for the said amendments was given in examples 6-10 where the 
preparation of defined low potassium food, ie jelly, candy and gummy is 
disclosed. The generalisation of said specific foodstuff to foodstuff in general is 
regarded to extend over the disclosure as originally filed. 

In view of above objections, the IPER is based on the originally filed claims. 

AD V.: 

1 . Reference is made to the following documents: 

D1 : DATABASE WPI Section Ch, Week 198903 Derwent Publications Ltd., 
London, GB; Class B04, AN 1989-020278 XP002158133 & JP 63 296663 A 
(NISSHIN OIL MILLS LTD), 2 December 1988 (1988-12-02) 
D6: LEES R: 'Using fruit juice and pulp in the manufacture of sugar 
confectionery.' CONFECTIONERY PRODUCTION 1973, vol. 39, no. 12, pages 
646-647, XP0021 58445 

2. The present application relates to a low potassium juice produced by a specific 
process (claim 1 and claims 2 - 3, 7 - 13 depending thereupon), the method of 
producing the juice (claim 4 and claims 5 - 6 depending thereupon), a low 
potassium juice-containing food (claim 14 and claims 15-18 depending 
thereupon) and a low potassium juice having a defined calcium content (claim 19). 

3. Claims 1 - 13, 19 

3.1 D1 discloses the addition of calcium carbonate to seed milk (= fruit juice) with a 
low content in potassium. A gelled food is produced. 

D1 however does not disclose the removal of more than 90% of the original 
potassium content from the seed milk. Moreover, the seed milk is obtained by 
aqueous extraction. 
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EXAMINATION REPORT - SEPARATE SHEET 



3.2 The subject-matter of claims 1-13 and 19 is thus not anticipated by the 
disclosure of D1. The other documents cited in the search report are less relevant. 
The requirements of Article 33(2) PCT are met. 

3.3 The subject-matter of claims 1 - 13 and 19 involves an inventive step. The 
problem solved is the provision of a fruit or vegetable juice with an extremely low 
potassium content but having an acceptable taste. The solution is the specific 
method of production, ie decrease of the potassium content with a cation 
exchange resin and addition of either calcium carbonate or calcium hydroxide in 
the solid state to the juice. This solution is not derivable in an abvious way for the 
skilled person from the prior art. 

The requirements of Article 33(3) PCT are met. 



4. Claims 14, 15, 17, 18 

D6 (see especially recipes) is regarded to be pertinent for the product claims 14, 
15, 17, 18 since the products claimed for are not limited to low potassium food but 
to food that contains a low potassium juice and other defined or undefined 
ingredients that can add to the potassium content. The requirements of Article 
33(2) PCT are not met for said claims. 

5. Claim 16 

5.1 Claim 16 is directed to a jelly which consists of the low potassium juice of the 
present invention, a gelling agent and carbohydrates as sole ingredients. The 
subject-matter of claim 1 6 is thus not disclosed in D1 or D6 and meets the 
requirements of Article 33(2) PCT. 

5.2 The problem solved by the subject-matter of claim 16 is the provisions of a low 
potassium jelly which has the same taste characteristics as a jelly made from the 
same juice having the natural potassium content. The same considerations as 
under point 3.3 apply. The requirements of Article 33(3) PCT are met. 
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6. A positive International Preliminary Examination Report for the subject-matter of 
the dependent claims can only be established when they refer to an independent 
claim which meets the requirements of the PCT. 



7. The subject-matter of claims 1-19 meets the requirements of Article 33(4) PCT. 
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PARENT COOPERATION TREA"^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
21 August 2001 (21.08.01) 




International application No. 
PCT/IBOO/01318 


Applicant's or agent' s file reference 
E 2436 PCT 


International filing date (day/month/year) 

18 September 2000 (18.09.00) 


Priority date (day/month/year) 

12 October 1999(12.10.99) 


Applicant 

KINOSHITA, Yukoetal 



1 . The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
10 May 2001 (10.05.01) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election |X| was 

f"3 was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


CRUZ Juan 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenf s file reference 
E 2436 PCT 


FOR FURTHER see Notification of Transmittal of International Search Report j 
(Form PCT/ISA/220) as well as, where applicable, item 5 below. i 

ACTION 


International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/ IB 00/01318 


18/09/2000 


12/10/1999 i 


Applicant 






MEIJI SEIKA KAISHA, LTD. et al . 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

j I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



f~| Certain claims were found unsearchable (See Box I). 
[ | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

[~[ the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

^ the text has been established, according to Rule 3J 

within one month from the date of mailing of this international search report, submit comments to this Authority 



|~| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 



6. The figure of the drawings to be published with the abstract is Figure No. 



[~[ as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



ATTER 



A. CLASSIFICATION OF SUBJECT MATT _. . 

IPC 7 A23L2/78 A23L2/52 



According to International Patent Classification (IPC) or to both national classification and IPC 



International Application No 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A23L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

WPI Data, EPO-Internal , PAJ, FSTA 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DATABASE WPI 

Section Ch, Week 198903 

Derwent Publications Ltd., London, GB; 

Class B04, AN 1989-020278 

XP002158133 

& JP 63 296663 A (NISSHIN OIL MILLS LTD), 

2 December 1988 (1988-12-02) 

abstract 

_/__ 



1-16,19 



17,18 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

•A" document defining the general state of the art which is not 

considered to be of particular relevance 
•E* earlier document but published on or after the international 

filing date 

•L' document which may throw doubts on priority claim (s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

■P" document published prior to the international filing date but 
later than the priority date ctaimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

•&' document member of the same patent family 



Date of the actual completion of the international search 



25 January 2001 



Date of mailing of the international search report 



22/02/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Koch, J 
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INTERNATIONAL SEARCH REPORT 



C(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



IDERED 



International Application No 

(Jj^B_00/01318_ 



Category ° Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



x,p 



DATABASE FSTA 'Online! 

INTERNATIONAL FOOD INFORMATION SERVICE 

(IFIS), FRANFURT/MAIN, DE; 

"Tomato juice; amendment of identity 
standard. " 

Database accession no. 74-3-10-U0418 
XP002158446 

2lbstP3lCt 

& FEDERAL REGISTER 1974 WASHINGTON, DC, 
vol. 39, no. 116, Jun. 14, pages 
20882-20884 , 

DATABASE WPI 

Section Ch, Week 200023 

Derwent Publications Ltd., London, GB; 

Class D13, AN 2000-264436 

XP002158132 

& JP 2000 069947 A (MEIJI SEIKA KAISHA 
LTD), 7 March 2000 (2000-03-07) 
abstract 

DATABASE WPI 

Section Ch, Week 199920 

Derwent Publications Ltd., London, GB; 

Class D13, AN 1999-229815 

XP002158135 

& BR 9 704 147 A (DUARTE C0ELH0 AC), 
6 April 1999 (1999-04-06) 
cited in the application 
abstract 

EP 0 339 540 A (MOBUS RAINER) 
2 November 1989 (1989-11-02) 
cited in the application 
the whole document 

LEES R: "Using fruit juice and pulp in 
the manufacture of sugar confectionery." 
CONFECTIONERY PRODUCTION 1973, 
vol. 39, no. 12, pages 646-647, 
XP002158445 
page 647 



7,8 



1-14,19 



1-3, 
7-14,19 



4-6 

1-3, 
7-14,19 

4-6 

17,18 
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INTERNATIONAL SEARCH REPORT 

Infjtfbtion on patent family members 


International Application No 

^^'IB 00/01318 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



JP 63296663 A 
JP 2000069947 A 



02-12-1988 
07-03-2000 



JP 2542515 B 
NONE 



09-10-1996 



BR 9704147 



06-04-1999 



NONE 



EP 0339540 A 02-11-1989 DE 3814572 C 11-05-1989 



Foim PCT7ISA/210 (patent family annex) (July 1992) 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

VOSSIUS & PARTNER 
Siebertstrasse 4 
81675 Munchen 
ALLEMAGNE 


1 EiNGEGANGEfv 

Vossius & Partner 
0 5. Feb, 2002 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Frist 
bearb.. 


iDate of mailing 

(day/month/year) 01 .02.2002 


Applicant's or agent's file reference 
E 2436 PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/IB00/01318 


International filing date (day/month/year) 
18/09/2000 


Priority date (day/month/year) 
12/10/1999 


Applicant 

MEIJI SEIKA KAISHA, LTD. et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Gotz, K 

Tel.+49 89 2399-7381 




Form PCT/1PEA/416 (July 1992) 



PCX 

REQUEST 



The undersigned requests chat the present 

international application be processed 
according to the Patent Cooperation Treaty. 



' For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT Internationa! Application''' 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) E 2436 P CT 



Box No. I TITLE OF INVENTION 

LOW- POTASSIUM JUICE, METHOD FOR PROOUCING THEREOF AND FOOD CONTAINING THE SAME 


Box No. H APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

•J'- 

MEIJI SE1KA KA1SHA, LTD. 

4-16, Kyobashi 2-chome, Chuo-ku, Tokyo 104-8002 Japan 


| | This person is also inventor. 


Telephone Ho. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 
JP 


This person is applicant j 1 all designated y ail designated States except ( j the United States | ~[ the States indicated in 

for the purpose of- | J States the United States of America j, , j of America only I j the Supplemental Box 


Box No. Ill FURTHER APPLICANT (S) AND/ OR (FURTHER) INVENT OR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

KiNOSHHX Yuko 

10-6, Naritahigashi 1-chome 5 Suginami-ku, Tokyo 166-0015 Japan 


This person is: 

| [ applicant only 

[ applicant and inventor 

j inventor only (If this check-box 
is marked, do not Jill in bel&v.) 


State (that is, country) of nationality: 
JP 


State (that is, country) of residence: 
JP 


This person is applicant j I all designated j 1 all designated States except *✓ the United States | j the States indicated in 

for the pnrpOS^ Of L 1 States I J the United Stntes of America ** of America only [ J the Supplemental Bn* 


X Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box.No. IV AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE 


The person identmed^below is hereby/has been appointed to act on behalf r— j afient r— j common representative 
ot the applicants) betore the competent International Authorities as: ! 1 - 1 1 r 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

Vossius & Partner 
Siebertstr. 4 
81675 Munchen 
DE 


Telephone No. 

0049 39 41 30 40 


Facsimile No. 

0049 89 41 30 41 11 


Teleprinter No. 


j | Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
! I space above is used instead to indicate a special address to which correspondence should be sent. 



Form FCT/RC/101 (first sheet) (July 2000) 



See Nates to the request form 



Sheet No. 



Continuation of Box No. IH FtTRTHEH APPLICANTS) AiSD/OR (FURTHER) INVENT OR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request 



Name and address: (Famih name followed by given name; for a legal entity full official 
designation. The address must include postal cade and name of country. The country of the 
address indicated in thisBax is the applicant 's State (thai is, country) ofresiaence if no ^tate 
of residence is indicated below.) 

KINOSHITA, Toshio 

10-6, Naritahigashi 1-chome, Suginami-ku, lokyo 166-001 5 Japan 



This person is: 
I applicant oniy 

|X I applicant and inventor 

[ [ inventor only (If (his check- box 
is marked, do not fill in below.) 



State (that is, gauntry) of nationality: 
JP 



State (that is t country) of residence: 
JP 



This person is applicant 
for the purposes of: 



□ ail designated 



States 



□ 



ail designated States except 
the United States of .America 



the United States 
^ I of .America only 



□ the States indicated in 



I the Supplemental Box 



•the app 

of residence is indicated below.) 



KATAMUNE, Koji 

c/o Food Research & Development Labs., 
Meiji Seika Kaisha, Ltd. 

3-1, Chiyoda 5-chome, Sakado-shi, Saitama 350-021 4 Japan 



This person is: 

[ ) applicant only 

jjjfj applicant and inventor 

I j inventor only (If this check-box 
' ! is marked, do not fill in below.) 



State (that is, country) of nationality: 
JP 



State (that is, country) of residence 
JP 



This person is applicant 
for the purposes of: 



□ all designated 
States 



□ all designated States except 
the United States of America 



-TT1 the United States j j the States indicated in 
r» 1 of America only j | the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, fill official 
designation. The address must include oostaTcode and name of county. The country or the 
address indicated in this Box is the applicant 's State (that is, country) oj residence tf no State 
of residence is indicated below.) 

GOTO, Takushi 

c/o Food Research & Development Labs., 
Meiji Seika Kaisha, Ltd. 

3-1, Chiyoda 5-chome, Sakado-shi, Saitama 350-0214 Japan 



This person is: 

[ | applicant only . - 

\}C\ applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 
JP 


State (that is; country) of 
JP 


residence: 


This person is applicant j 1 ail designated j j all designated Suites except y ^ 

for the purposes of: I I SUtes I ! the United States of Amenca i^J or 


United States j j the States indicated in 

.America only | j the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must mctude postal code and name of country. The country of the 
address indicated in (his Box is the applicant s State (that is, country) 0/ residence if no State 
of residence is indicated below.) 

TAKIZAWA, Toshio 

c/o Food Research & Development Labs., 
Meiji Seika Kaisha, Ltd. 

3-1, Chiyoda 5-chome, Sakado-shi, Saitama 350-021 4 Japan 



This person is: 
[ [ applicant only 

|y [ applicant and inventor 

[ [ inventor only (If this check-box 
is marked, do not Jill in below.) 



State (that is, country) of nationality: 
JP 



State (that is, country) of residence: 
JP 



This person is applicant j ] oil des 
for the purposes of: I — ! SLues 



ail designated j j ail designated States except 
j [ the United States of .America 
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LOW POTASSIUM JTJI CS , METHOD FOR PRODUCING THEREOF AND FOOD 
CONTAINING THE SAME 

FIFI,D OTT THTT INVENTION 

The present Invention relates to a low potassium juice, a 
method for producing thereof and a use thereof, and more 
particularly to a low potassium juice with a favorable flavor, a 
method for producing thereof and a food in which the low potassium 
juice is used as a raw material- The flavor of the potassium juice 
is improved by decreasing the concentration of potassium and by 
adding a calcium compound thereto. Further, the present invention* 
relates to a low potassium juice and a food utilizing the same, 
which are suitable for patients suffering from kidney failure who 
are allowed to take limited amounts of potassium and to whom 
administration of calcium carbonate is necessary. 

BACKGROUND OF TH3 INVENTION 

In cells of animals inclusive of humans, potassium mainly 
exist in an intracellular fluid and in a pair with sodium which 
exists mainly in an extracellular fluid and plays an important role 
in maintaining the homeostasis of a living organism as one of major 
factor in the acid-base equilibrium. However, since patients 
suffering from kidney failure have decreased functions of discharge 
of potassium and of maintaining blood ion balance so that they tend 
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to suffer from hyperkalemia, hyperphosphatemia , or hypocalcemia . 
An extreme increase in serum potassium level may cause the stop 
of the heart function and, in the worst cases, fatal situation. 

Therefore, patients with kidney failure are subjected to 
strict restriction on the uptake of potassium and, in particular, 
they cannot freely take fruit or vegetables containing potassium 
in large amounts . As described above, patients with kidney failure 
tend to be suffering from hyperphosphatemia or hypocalcemia, and 
hence administration of calcium carbonate to such patients is 
necessary. Further, in the case of those patients who are subjected 
to the restriction on the uptake of fruit and vegetables, there 
arises a new problem that the contents of meal are unbalanced and 
it is difficult to maintain a nutritional balance. 

Treatment of juice with ion exchange resins itself is a 
technology which has been known for a long time. J . Sci. Food Agric. 
( 1966 ) ,JL7 ( 11 ) , 488-90 reports the use of cation and anion exchange 
resins in preventing the precipitation of argol and adjustment of 
the acidity of a grape juice. Also, it has been reported a trial 
to adjust potassium ion in juices using the ion exchange resins 
( Japanese Patent Application Laid-open No . Sho 61-209572 , Brazilian 
Patent Application Laid-open No. 9704147, European Patent 
Application Laid-open No. 0339540). 

However, foods adjusted to decrease the amount of potassium 
ion with ion exchange resins by the prior art have net always been 
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satisf acior/ in respect ci healih care, taste, texture , nutritional 
balance , etc. In tine tecimclogv described In Japanese Patent 
Application Laid-open Nc. She 51-209572, since a decrease in tine 
potassium content results in a considerable deterioration of the 
taste of juice, the amount cf depotassif ication is restricted to 
90% or less of the amount of potassium contained in the raw material 
juice. That is, the taste is maintained by allowing at least about 
10% of potassium to remain. Further reduction in the content cf 
potassium is not applied. 

According to the guideline used in Japan, patients under 
maintenance blood dialysis who receives dialysis 3 times a week 
are subjected to a strict restriction on the uptake of potassium 
to 1.5 g/day. In this case, if the amount of potassium in juice 
reamed from fruit or a vegetable is reduced until it is suitable 
for drinking by patients with kidney failure, the acidity increases 
excessively and the taste is extremely aggravated so that a drinking 
having a taste suitable as juice has not been obtained. 

Brazilian Patent Application Laid-open No. 9704147 and 
European Patent Application Laid-open No. 0339540 disclose methods 
for producing depotassif ied juice containing water-soluble calcium 
ions by using calcium type cation exchange resin in order to improve 
the degree of deterioration cf the taste as described above. 
Brazilian Patent Application Laid-open No. 9704147 discloses the 
technology cf exchanging potassium ions and sodium ions in juice 
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with calcium ions using calcium type cation exchange resin. 

However, the calcium type cation exchange resin is limited 
in the content of water-soluble calcium salt necessary for the 
adjustment so that exchange of a large amount of calcium ions is 
unrealistic and it is only possible to provide juice which contains 
a trace, amount of calcium ions in the range where they are 
water-soluble as contained in general beverages. 

Since use of the calcium type cation exchange resins is 
unrealistic, European Patent Application Laid-open No. 0339 540 
discloses a method for producing low potassium juice using novel 
calcium type cation exchange resin. That is, it discloses a method 
for producing calcium containing juice using calcium type cation 
exchange resin composed of polystyrene resin having sulfon groups, 
cross linJced to 80% with divlnylbenzene . 

However, also in this case, there are technical barriers, that 
is the amount cf potassium ions removed and volume of exchange by 
the calcium type cation exchange resin. Therefore, the prior art 
remains to provide juice still containing potassium ion in an amount 
of about 30% of the total amount cf potassium ion contained in juice 
before the treatment . 

Moreover, nowadays when ion exchange technology has been 
improved greatly, a method for the decationation of juice by means 
of ion exchange membranes has also been used widely. However, juice, 
which has a high solid content, causes clogging cf the membrane, 
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so that a reduction in the arnouni cf ion is limited to about one 
fifth cf the cations contained in raw material juice . 

As stated above, in the prior art, it has been known to provide 
juice by removal of potassium ions using cation exchange resin and 
optional addition of calcium by use of calcium type cation exchange 
resin. However, there has been a limitation in technology to remove 
a sufficient amount of potassium while retaining taste and exchange 
a large amount cf calcium ions by use of calcium type cation exchange 
resin . 

Concerning general methods for freeze -drying juice, the 
relationship between Bx of the product to be dried and freeze - 
drying temperature, the necessity of generating ice composed of 
small crystals and so on are disclosed in "Latest fruit juice/fruit 
beverage encyclopedia" published on October 1, 19 9 7 by AsaJcura 
Publishing Co., Ltd. page 287 (ISBN 4-254-43060-4). However, no 
mention is made of specific treatments of low potassium juice. Next, 
concerning general methods for producing jelly and gummy, their 
formula and production method are described in "Encyclopedia of 
confectionery" published on May 20 , 2000 by AsaJcura Publishing Co . , 
Ltd., pages 397-400 (ISBN 4-254-43063-9), but no mention is made 
cf products containing low potassium juice. Also, as for general 
candy, various formulae and production methods are described on 
pages 336 to 392 of the above-cited "Encyclopedia of confectionery" 
but no mention is made cf products containing low potassium juice 
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as described above. Furthermore , concerning jelly hot-filled in 
a soft container equipped with a mouthpiece having a cap and sealed, 
jelly-like fluid drink containing collagen peptide and peach juice 
is disclosed in Japanese Patent Application Laid-open No. Hei 
11-75726, but no mention is made of products containing low 
potassium juice. 

It is needless to say that taste is one of the important 
elements of food according to the present invention. Foods from 
which merely potassium has been removed are not satisfactory to 
patients suffering from chronic kidney failure who are compelled 
to be subjected to dietary control for a long period of time. This 
is a serious problem. 

However, scientific clarification of sensation of taste of 
humans has not been made sufficiently yet and in actualities , novel 
foods and new tastes have been developed by at random screening 
and tremendous efforts by food technicians. 

SUMMAPV OF T^TTT INVENTION 

An object of the present invention is to solve the problems 
associated with the prior art as described above . More particularly, 
an object of the present invention is to provide a low potassium 
juice produced by the preparation method described below and various 
foods such as powdered low potassium juice, jelly, gummy, candy 
produced from the low potassium juice as a raw material which not 
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cnly contain a reduced amount cf potassium but also have improved 
taste and nutritional balance so that it can be taken with good 
taste for patients who surfer from malfunction for kidney such as 
kidney failure. In addition it is intended for the therapy of 
patients with kidney failure, i.e., control of blood potassium ion 
as well as improvement and prevention of hypocalcemia and 
hyperphosphatemia with calcium carbonate. 

Among others, in the case of patients-suffering serious kidney 
failure, even the amount of water contained in usual juice imposes 
a large load on the kidney to discharge it and in addition uptake 
of potassium is strictly limited as described above. On the medical 
site under such circumstances, simply rock ice or cube ice is given 
to the patients as a tasty material for limited water uptake. In 
view of this situation, intensive investigation has been made on 
low potassium food having a relatively low water content and 
allowing supplemental uptake of energy originated from 
carbohydrates and as a result it has been successful to develop 
various foods containing low potassium juice as described above, 
thus achieving the present invention. 

First, to obtain low potassium juice, intensive search and 
study have been made in every direction . Decreasing the potassium 
content with a use of cation exchange resin resulted in an excessive 
increase in acidity so that low potassium juice of fruit and/or 
low potassium juice of vegetable which has lost taste could be 



7 



> 

WO 01/26487 



PCT/IBOO/01318 



obtained. However, addition of a suitable amount of a calcium 
compound selected from calcium carbonate and calcium hydroxide in 
the solid state to the juice has neutralized tlie acidity and improved 
the taste so that it could be taken with good taste. Then, it has 
been found that the above -described various foods applied from the 
low potassium juice as a raw material can be used for the therapy 
of patients suffering kidney insufficiency, for the purpose of 
maintaining the balance between blood potassium ion and phosphate 
ion in the body, and for the purpose of supplying energy to the 
body by carbohydrates inevitably added to various foods containing 
low potassium juice . 

Generally, for the neutralization of acidity, addition of a 
basic compound is considered. However, addition of a basic substance 
containing potassium or sodium which has been removed from juice 
cannot be adopted for juice for patients suffering from kidney 
failure who are subjected to restriction on the uptake of potassium 
or sodium. Conventional technologies using calcium type cation 
exchange resins have limitations on the amount of potassium to be 
removed and the volume amount of calcium ion to be exchanged as 
described above. 

On the other hand, calcium carbonate is a water -insoluble 
compound and as described in The Merck Index (12th ed . , Merck & 
Co. , Inc. , pp271-272) , calcium carbonate has been used widely for 
animals or humans as a supplement for calcium ions and as an 
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antioxidant . It has been widely acmirlstsred to patients suffering 
from kidney failure as described below in order to suppress the 
absorption of phosphoric acid so that juice containing it or various 
foods applied from it as a raw material is not only safe when taken 
by the patients but also is expected to exhibit a suppressing effect 
on the absorption of phosphoric acid. 

In the conventional technologies, it has been tried to solve 
the problem of taste by use of water-soluble calcium ions. On the 
contrary, the present inventors have found that the problem can 
be solved by the addition of water-insoluble calcium carbonate or 
sparingly water-soluble calcium hydroxide in the solid states. That 
is, various kinds of juice are taken generally with the mouth feel 
and taste of the solids contained in fruit or vegetables and on 
this occasion, the addition of calcium carbonate or calcium 
hydroxide in the solid state can neutralize excessive acidity 
without deteriorating the taste. The present invention has been 
achieved based on this finding. 

Since the potassium content varies depending on the kind of 
the original raw material juice as obtained by reaming fruit or 
vegetable, the amount of cation exchange resin adapted for the 
potassium content of each original raw material juice and contact 
time are taken into consideration in order to produce many kinds 
of low potassium juice and it has been found that by so doing the 
above - described various foods using low potassium juice from which 
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a sufficient amount of potassium has been removed, preferably tiie 
amount of potassium has been decreased to less than one- tenth, more 
preferably no more than one- twentieth of the amount of potassium 
contained in the original raw material juice as a raw material can 
be provided. 

Further, the present inventors have completed the present 
invention having the great feature that has not been attained by 
the conventional technologies that the amount of calcium carbonate 
can be controlled in accordance with the state of patients suffering 
from kidney failure. In other words, the present inventors have 
found that the addition of calcium carbonate or calcium hydroxide 
in the solid state to juice, which is obtained by sufficiently 
depotassif ying fruit or vegetable juice and has reduced its taste, 
in amounts or necessary for the therapy of patients suffering from 
kidney failure can simultaneously solve the problems of taste and 
consideration for conditions of various foods for patients 
suffering from kidney failure. 

Accumulation of phosphoric acid in the body is an important 
problem to patients suffering from kidney failure and it has been 
an important daily subject to limit the uptake of food containing 
phosphoric acid and suppress the absorption of phosphoric acid. 
That is, a general doctors' manual in the U. £ . , The Merck Manual 
(5th ed. , Merck Sharp & Dchme Research Laboratories, pp 1551-1652, 
esp . pp 1573 (1987)) describes that in patients suffering from 
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kidney failure abnormal metabolisms of calcium ion, phosphate ion, 
parathyroid hormone and Titamin D in blood occur, which when left 
to stand without any treatment will cause hypocalcemia and 
hyperphosphatemia, and that in daily diet therapy for patients 
suffering from kidney failure, food containing potassium must be 
avoided and calcium carbonate, an absorption suppressor for 
phosphoric acid, must be taken in order to avoid deterioration of 
hyperphosphatemia . 

Therefore, it is reasonable to add calcium carbonate to low 
potassium juice obtained by treatment with cation exchange resin 
in order to solve such a problem. In fact, in the therapy of 
hyperphosphatemia with an absorption suppressor for phosphoric acid, 
aluminum hydroxide and aluminum carbonate have been conventionally 
used. Currently, to avoid toxicity, calcium carbonate (0.5 to 1.5 
g/day) is administered orally. 

The first aspect of the present invention provides low 
potassium juice having an improved taste obtained by treating juice 
reamed from fruit and/or vegetable with a cation exchange resin 
to decrease the potassium content of original raw material juice 
to no more than one- tenth, preferably no more than one- twentieth , 
and adding a calcium compound selected from calcium carbonate and 
calcium hydroxide in the solid state to the juice. 

The second aspect of the present invention provides the low 
potassium juice as claimed in claim 1 , characterized in that the 
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treatment with a cation exchange resin is a column treatment or 
batch treatment . 

The third aspect of the present invention provides the low 
potassium juice as claimed in claim 1, characterized in that the 
cation exchange resin is of an IT form. 

The fourth aspect of the present invention provides a method 
for producing low potassium juice having an improved taste, 
characterized by comprising treating juice reamed from fruit and/or 
vegetable with a cation exchange resin to decrease the potassium 
content of original raw material juice to no more than one- tenth, 
preferably no more than one - twentieth , and adding a calcium compound 
selected from calcium carbonate and calcium hydroxide in the solid 
state to the juice. 

The fifth aspect of the present invention provides the method 
for producing low potassium juice as claimed in claim 4, 
characterized in that the treatment with a cation exchange resin 
is a column treatment or batch treatment . 

The sixth aspect of the present invention provides the method 
for producing low potassium juice as claimed in claim 5, 
characterized in that the cation exchange resin is of an n form. 

The seventh aspect of the present invention provides low 
potassium juice having an improved taste obtained by treating juice 
reamed from fruit and/ or vegetable with a cation exchange resin 
to decrease the potassium content of original raw material juice 



WO 01/26487 PCT/IB00/01318 



to ac mere til an one-tenth, preferably no more than one-twentieth, 
adding a calcium compound selected from calcium carbonate and 
calcium hydroxide in the solid state to the juice, and adding organic 
acid. 

The eighth aspect of the present invention provides the low 
potassium juice as claimed in claim 7 , characterized in that the 
organic acid is at least one organic acid selected from the group 
consisting of vitamin C, citric acid, malic acid, and lactic acid. 

The ninth aspect of the presenr invention provides the low 
potassium juice as claimed in claim 7, characterized in that the 
treatment with a cation exchange resin is a column treatment or 
batch treatment. 

The tenth aspect of the present invention provides the low 
potassium juice as claimed in claim 7 , characterized in that the 
cation exchange resin is of an PT form. 

The eleventh aspect of the present invention provides 
powdered low potassium juice obtained by treating juice reamed from 
fruit and/or vegetable with a cation exchange resin to decrease 
the potassium content of original raw material juice to no more 
than one- tenth, preferably no more than one- twentieth , adding a 
calcium compound selected from calcium carbonate and calcium 
hydroxide in the solid state to the juice, adding an excipient, 
and subjecting the mixture to freeze -drying treatment. 

The twelfth aspect of the present invention provides the 
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powdered low potassium juice as claimed in claim 11, characterised 
in that the treatment with a cation exchange resin is a column 
treatment or batch treatment . 

The thirteenth aspect of the present invention provides the 
powdered low potassium juice as claimed in claim 11, characterized 
in that -the cation exchange resin is of an IT form. 

The fourteenth aspect of the present invention provides low 
potassium juice-containing food, characterized by containing the 
low potassium juice as claimed in claim 1 or 7 , or powdered low 
potassium juice as claimed in claim 11. 

The fifteenth aspect of the present invention provides low 
potassium juice-containing food as jelly, characterized by 
comprising the low potassium juice as claimed in claim 1 or 7 or 
powdered low potassium juice as claimed in claim 11 , a gelling agent , 
a thickener, and carbohydrates. 

The sixteenth aspect of the present invention provides low 
potassium juice -containing food as jelly, characterized by hot 
filling a heated mixture of food consisting of the low potassium 
juice as claimed in claim 1 or 7 or powdered low potassium juice 
as claimed in claim II, a gelling agent, and carbohydrates in a 
soft container equipped with a mouthpiece having a cap. 

The seventeenth aspect of the present invention provides low 
potassium juice- containing food as gummy, characterized by 
comprising the low potassium juice as claimed in claim I or powdered 
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low potassium juice as claimed in claim 11 , a gelatin , carbohyirates , 
an organic acid, and a flavoring. 

The eighteenth aspect of the present invention provides low 
potassium juice- containing food as candy, characterized by 
comprising the low potassium juice as claimed in claim 1 or 7 or 
powdered low potassium juice as claimed in claim 11, carbohydrates, 
and a flavoring . 

The nineteenth aspect of the present invention provides low 
potassium juice for patients suffering from kidney failure, 
characterized by comprising juice reamed from fruit and/ or 
vegetable being decreased the potassium content thereof to no more 
than one- tenth, preferably no more than one- twentieth and having 
0.5 to 20 g/kg of a calcium compound. 

The present invention provides low potassium juice for 
patients suffering kidney insufficiency, having good taste and 
maintaining nutrition balance obtained by treating usual juice 
containing potassium, so-called original raw material juice, with 
a cation exchange resin to decrease the potassium content of the 
original raw material juice to less than one- tenth, preferably no 
more than one- twentieth , adding a calcium compound selected from 
calcium carbonate and calcium hydroxide in the solid state to the 
juice, and optionally adding vitamin C , citric acid, malic acid, 
lactic acid, etc., a production method for producing the low 
potassium juice, and foods containing the low potassium juice. The 
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foods containing low potassium juice include, for example, powdered 
juice, nectar, jelly, mousse, jam, pudding, candy, etc. 

As described above, specific embodiments of the present 
invention includes , (1) low potassium juice having an improved taste 
obtained by treating juice reamed from fruit and/or vegetable with 
a cation exchange resin to decrease the potassium content of 
original raw material juice to no more than one -tenth, preferably 
no more than one -twentieth, and adding a calcium compound selected 
from calcium carbonate and calcium hydroxide in the solid state 
to the juice , ( 2 ) a method for producing a low potassium juice having 
an improved taste, comprising treating juice reamed from fruit 
and/ or vegetable with a cation exchange resin to decrease the 
potassium content of original raw material juice to no more than 
one -tenth, preferably no more than one- twentieth, and adding a 
calcium compound selected from calcium carbonate and calcium 
hydroxide in the solid state to the juice, (3) low potassium juice 
having an improved taste obtained by treating juice reamed from 
fruit and/or vegetable with a cation exchange resin to decrease 
the potassium content of original raw material juice to no more 
than one-tenth, preferably no more than one- twentieth , adding a 
calcium compound selected from calcium carbonate and calcium 
hydroxide in the solid state to the juice, and adding such organic 
acid as vitamin C, citric acid, malic acid, lactic acid and mixture 
thereof , ( 4 ) powdered low potassium juice obtained by treating juice 
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reamed from fruit and/ or vegetable with a cation exchange resin 
to decrease the potassium content of original raw material juice 
to no more than one- tenth, preferably no more than one- twentieth , 
adding a calcium compound selected from calcium carbonate and 
calcium hydroxide in the solid state to the juice, adding an 
excipient, and subjecting the mixture to freeze -drying treatment, 
(5) foods containing the low potassium juice or powdered low 
potassium juice, and (6) low potassium juice for patients suffering 
kidney failure , comprising juice reamed from fruit and/or vegetable 
and containing 0.5 to 20 g/kg cf a calcium compound, and the 
potassium content of the juice is decreased to no more than one- tenth., 
preferably no more than one- twentieth. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The original raw material juice used in the present invention 
includes ail the types of juice such as juice obtained by reaming 
a vegetable, juice obtained by reaming a fruit , and juice obtained 
by mixing the juices. As for preliminarily concentrated juice, it 
can be diluted to tlie concentration of the original raw material 
juice or the concentration which enables ion exchange treatment 
as described hereinbelow. 

The cation exchange resin used in the present invention may 
be any of commercially available cation exchange resins , which are 
adjusted to form by a conventional method before use. The 
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treatment with cation exchange resin may be a batch process or a 
column process . When the treatment is carried out in a batch process , 
about 20 to 1,000 g of cation exchange resin which is dried per 
1,000 g of raw material juice is provided and added it to the raw 
material juice , followed by stirring for 20 minutes or more , usually 
for about 30 minutes and filtration. 

On the other hand, when the treatment is carried out in a column 
process, a column packed with about 85 to 500 in weight (g) or volume 
(mL) of cation exchange resin per 1,000 g of raw material juice 
is provided and the raw material juice is charged therein and allowed 
to pass therethrough over 0.5 to 2.0 hours. 

Thus, the treatment with cation exchange resin can reduce the 
potassium content in the raw material juice to one- tenth or less 
compared with the original content. The potassium content may be 
reduced to one-twentieth or less compared with the original content 
depending on the kind of raw material juice, amount of the cation 
exchange resin used, the contact time in which the juice contacts 
the cation exchange resin and other factors . In view of productivity 
and efficiency of ion exchange, the treatment by a column process 
is preferred. 

Further, low potassium juice with improved taste, acidity, 
and nutrition can be produced by adding to the juice, after the 
treatment with cation exchange resin to lower the content of 
potassium, a calcium compound selectee from the group consisting 
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of calcium carbonate and calcium hydroxide in the solid staie in 
an amount of 0 . 5 to 20 g/kg, preferably to such an extent that the 
pH of the raw material juice is not returned completely to keep 
a preservation stability and a taste like the original raw material 
juice, and if necessary adding vitamin C, citric acid, malic acid, 
lactic acid, and the like. 

Depending on the balance between phosphate ion concentration 
and potassium ion concentration in blood, patients suffering from 
kidney failure can take 0.5 to 1.5 g a day of calcium carbonate. 

The low potassium juice provided by the present invention may, 
if necessary, be blended, within the range where no adverse effect 
to the function of kidney is observed, with various vitamins, 
carbohydrates, dyes tuff s , flavors to impart variation in taste. 
Of course, the juice can be provided as it is as a beverage- However, 
if necessary, it may be subjected to preparing into powder or 
agglomerates in addition to the steps of concentration, drying, 
and agglomeration. The product in the form of powder or agglomerates 
can be taken as it is or returned to a liquid state by addition 
of water, or added to other foods. 

EXAMPLES 

Hereafter, the present invention will be described in detail 
by means of examples . However, the present invention is not limited 
thereto . 
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In the examples, the cation exchange resin used was 
commercially available cation exchange resin, Dowex 50W-X4 or SK1B 
(MITSUBISHI DIA ION Co., LTD.) preliminarily adjusted by the 
following procedures . 

That is, purified water was added to 500 g of the cation 
exchange resin and the mixture was stirred to sufficiently wash 
the resin. To the drained resin was added 500 niL of ethanol and 
the mixture was stirred for 30 minutes. Then, ethanol was removed 
by filtration . After the washing operation with ethanol was repeated 
3 times, ethanol was changed to purified water to conduct washing. 
To the water-washed resin was added 5 00 mL of 1M sodium hydroxide 
solution and the mixture was stirred for 30 minutes. Thereafter, 
the resin was recovered by filtration. After the operation of the 
treatment with sodium hydroxide solution was repeated 5 times r the 
resin was washed with water, until the washing became neutral. 

5ben, the washed resin was packed in a column, through which 
was passed 2,500 mL of 3 M hydrochloric acid solution and further 
the column was washed with water until the washing became neutral. 
After the above operations , the resin as it was or after sufficiently 
drying It by suction filtration, served as H" form cation exchange 
resin . 

The amounts of ethanol, purified water, 1M sodium hydroxide 
solution, and washing, etc. may be selected appropriately along 
with an Increase or decrease of the amount cf cation exchange resin 
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used In acccrdance with the amcuni of the ori ginal raw mar er iai 
juice . 
Example I 

Production met nod In a batch process 

The dried H* form cation exchange resin in the amount shown 
in Table 1 was added in 1,000 ml cf each of commercially available 
100% orange juice, 100% apple juice, 100% grape fruit juice, and 
100% grape juice as a raw material juice and the mixture was stirred 
for 30 minutes to adsorb potassium. Thereafter, calcium carbonate 
in the solid state in the amount shown in Table 1 was added to each 
juice after filtration. Further, to each juice was further added 
vitamin C such that its concentration was equivalent to that of 
the juice before the treatment as measured by a titration method. 
The mixture was stirred to dissolve the additives thereby producing 
low potassium juice, final product. 

The concentration of potassium in juice was measured by using 
Automated Electrolyte Analyzer EA0 5 (A and T) and the pH of juice 
was measured by using commercially available pH meter before and 
after the treatment with the cation exchange resin without the 
addition of vitamin C. The results are shown in Table 1. 

As can be seen from the results, juice having a potassium 
content reduced to one-tenth or one- twentieth of the original one 
were produced. 
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Table 1 Results of treatment of various kinds of juice with ion 



exchange resin 





Orange juice 


1 

1 Apple juice 

i 


Grarief Tin" t 
juice 


Grape juice 


Raw maters al iu*i rp 
(mL) 


1. 000 


1,000 


1.000 


1,000 


AlTlOUnt Of rocin nqpri 

(g) 


50 


1 

40 


50 


25 


Concent- j Before 
ration of r treatment 


48 . 0 


25.7 


38 . 6 


7 . 6 


potassium ! After 
(mmol/L) ! treatment 


2 . 5 


0.8 


2.1 


0 . 6 


Potassium removal 
ratio 


0. 950 


0.962 


0.947 


0.923 


j After 
„ . treatment 


3 . 81 


4 . 05 


3.30 


3.00 


j Before 

I treatment 


2 . 18 


2 .28 


2.02 


2.07 


Amount of calcium 
carbonate added 

(g/L) 


2 . 61 


2 . 08 


3 . 65 


1.56 



Test 1 

200 mL of low potassium orange juice having a potassium 
concentration of 2.5 mmol/L prepared by the method in accordance 
with that in Example I was given to each of patients suffering from 
kidney failure who were receiving the same dialysis therapy once 
at the time of dialysis and once at non-dialysis time. The change 
in blood potassium level in the patients before and after the uptake 
was measured using Automated Electrolyte Analyzer EA05 (A and T) . 
Table 2 shows the measured values obtained. 

From the results, it revealed that the low potassium orange 
juice produced by the present invention caused no change in blood 
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potassium level when taken by patients suffering from kidney failure 
so that it can be given tc trie patients who suffer from kidney failure 
safely. 



Table 2 Change in blood potassium level when low potassium 

orange juice is given 





Blood potassium level ( rnmol/L ) \ 


Patient 


Uoon di< 


alvsis 


Upon non- 


dialysis 




1 hour before 


1 hour after 


1 hour before 


1 hour after 




uptake 


uotake 


uptake 


uptake i 


A 


5.5 


3.5 


5 . 5 


5.5 


B 


4.9 


4.3 


4.9 


4 . 9 


C 


4.5 


3.3 


4.5 


4.5 



Example 2 

Production method in a batch process 

To 1,000 mL of commercially available green-yellow vegetable 
juice (raw material : celery, parsley, watercress, cabbage, radish, 
spinach, or trefoil) was added 700 g of cation exchange resin and 
the treatment with the cation exchange resin was carried out in 
the same manner as in Example 1 to obtain the vegetable juice from 
which potassium was removed by adsorption. 

Then, to the vegetable juice was added calcium carbonate in 
the solid state in the amount shown in Table 3 and thereafter vitamin 
C was added to the vegetable juice such that the concentration was 
equivalent to that before the treatment as measured by a titration 
method. The mixture was stirred to dissolve the additives thereby 
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producing low potassium juice, final product. 

Before ihe treatment with the cation exchange resin and before 
the addition of vitamin C, the concentration of potassium in juice 
and the pH of juice were measured in the same manner as in Example 
1. The results are shown in Table 3 . As can be seen from the results , 
green-yellow vegetable juice having a potassium content reduced 
to one- twentieth of the original one were produced. 



Table 3 Results of treatment of vegetable juice with ion 

exchange resin 



Amount of juice used (mL) j 


1,000 


Amount of resin used (g) I 


700 


Concentration j Before treatment 


128.7 


or potassium 

(mmol/L) J After treatment j 


6.2 


Potassium removal ratio i 


0.952 



■ After treatment j 4.01 
(Before treatment C.99 



! Amount of calcium carbonate added (g/L) j 13 . 3 j 

Example 3 

Production method in a column process 

First , 2 , 000 kg of deionized water was added io 500 kg of 5 -fold 
concentrated orange juice and the mixture was well stirred and mixed 
and de pulping treatment was carried out using a centrifuge. 1,250 
kg of the depulped 100% orange juice was collected and weighed. 

Moreover, 1,080 kg of deionized water was added to 160 kg of 
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7-fold concentrated clarified apple juice and the niiicure was well 
stirred and mixed to prepare 100% apple juice. 

Further, 55 kg of 5 -fold concentrated carrot squeezed juice, 
7 kg of 10-fold concentrated tomato squeezed juice, 10 kg of 6 -fold 
concentrated spinach squeezed juice, 190 kg of above 100% orange 
juice, 43 kg of 7-fold concentrated clarified apple juice, 31 kg 
of 4-fold concentrated turbid apple juice and 834 kg of deionized 
water were stirred and mixed well to prepare mixed juice. 

The prepared juice used as raw materials were passed through 
a cylindrical column of 2 m in height and 5 5 cm in diameter packed 
with 3 03 kg of dry H type cation exchange resin SK13 (Mitsubishi 
Dia Ion) from an upper part thereof over 1 hour, and then solid 
calcium carbonate were added as they were in the amount shown in 
Table 4 to produce low potassium juice, final products. 

Before and after the treatment with the cation exchange resin, 
the concentration of potassium in juice were measured using 
Polarized Zeeman atomic- absorption spectrometer Z-5300 (Hitachi, 
Ltd.)- The results are shown in Table 4. 

As can be seen from the results , low potassium juices having 
a potassium content reduced to one -hundredth or less of the original 
one were produced . 
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Table 4 Results of ion exchange resin treatment cf various raw 



material juices in a column process 





Orange juice 


Apple juice 


M±xed juice 


Raw material juice (kg) 


1 ,250 


1,250 


1,250 


Amount of resin used (kg) 


303 


303 j 303 


Concentration 
of potassium 
(mmol/kg) 


Before 
treatment 


80.5 


29.7 


59.5 


After 
treatment 


0.16 


0.05 


0.15 


Potassium removal ratio | 0.998 


0.998 ! 0.998 


pH 


Before 
treatment 


3.80 


3. 68 


4.29 


After 
treatment 


1.97 


2.30 


1.79 


After addition of calcium 
carbonate 


3.07 


3.22 


3.52 


Addition amount of calcium 
Carbonate (g/kg) 


2.7 


0.8 


2.5 



Test 2 

For various low potassium juice prepared during the steps in 
Example 3 or as final products, organoleptic tests were carried 
out before and after addition of calcium carbonate . The tests were 
carried out by a panel of specialists (20 persons) who had excellent 
taste discrimination ability. Hedonic scores were as follows. 

+2: taste was felt strongly. 

+1: taste was felt fairly. 

0: unclear whether or not taste was felt. 
-1: tasre was felt nor so much. 
-2: almost no tasre was felt. 

The results expressed by average values of the hedonic scores 



26 



WO 01/26487 



PCT/TBOO/01318 



obtained are shown in Table 5 . 



Table 5 Sensory evaluation of taste before and after addition 

of calcium carbonate 



Kind of juice 


Before addition j 


After addition j 


Orange juice 


-1.4 


+ 1.6 i 


Apple juice 


-1.8 | 


+ 1.7 j 


Mixed juice 


-1.7 j 


+i.4 i 



Example 4 

To 1,250 kg of low potassium orange juice (pH 2.05) prepared 
in accordance with, the method described in Example 3 except that 
no calcium carbonate was added was added 2.8 kg of solid calcium 
hydroxide as it was to produce low potassium orange juice (pH 3.25) , 
final product . 

The produced low potassium orange juice were evaluated in the 
same manner as the special panel described in Test 2. The result 
confirmed that the juice had similar taste to that of the low 
potassium orange juice to which was added calcium carbonate as 
described in Example 3 . 
Example 5 

To 28.6 kg of 7-fold concentrated transparent apple juice and 
200.0 kg of 4-fold concentrated turbid apple juice was added 771.4 
kg of deionized water. The mixture was well stirred and mixed to 
prepare raw material apple juice. 
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The raw material apple juice was measured cf the potassium 
content in I g by the method of Example 3 , which revealed to be 
1.10 mg. Subsequently, the column type ion exchange resin 
treatment was conducted in the same manner as in Example 3 to obtain 
low potassium apple juice and the amount of potassium in 1 g of 
the juice was measured by the method of Example 3. As a result, 
a value of 0.05 mg was obtained. 

To 10 kg of the low potassium apple juice were added 1 kg of 
DE 8 dextrin as an excipient and 10.0 g of calcium carbonate and 
mixed to obtain low potassium juice containing calcium carbonate. 
The juice was charged in a tray made of stainless steel to a thickness 
of 1 cm. The tray was subjected to quick freezing treatment at -25°C 
for 8 hours and then to ordinary freeze -drying at 26.7 Pa to obtain 
low potassium powdered juice. 
Comparative Example 1 

For comparison, in the same manner as in Example 5, dextrin 
was added to the raw material apple juice obtained in the same manner 
as in Example 5 without conducting any ion exchange resin treatment 
and mixed. The mixture was charged in a tray made of stainless steel 
to a thickness of 1 cm. The tray was subjected tc quick freezing 
treatment at -25°C for 8 hours and then to ordinary freeze -drying 
at 26.7 Pa to obtain ordinary powdered juice. 
Test 3 

The low potassium powdered juice obtained in Example 5 and 
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the powdered juice obtained in Comparative Example I were each 
reconstituted to natural juice concentration corresponding to 100% 
and taste tests were conducted by a panel of 20 panelists by 
alternative selection ratio in paired comparison test at a 
significance level of 5%. As a result, those who preferred the low 
potassium powdered juice were 4 0% and those who preferred ordinary 
powdered juice were 60% so that the results of test indicated no 
significant difference . 
Example 6 

6.83 kg of 6 -fold concentrated carrot squeezed juice, 0.5 kg 
of 10-fold concentrated tomato squeezed juice, 0.83 kg of 6-fold 
concentrated spinach squeezed juice, 15 kg of 100% orange juice 
obtained in Example 3, 3.43 kg of 7-fold concentrated transparent 
apple juice, 2.5 kg of 4 -fold concentrated turbid apple juice, and 
55.15 kg of deionized water were well stirred and mixed to prepare 
ordinary mixed juice. Subsequently, column- type ion exchange 
resin treatment was performed in the same manner as in Example 3 
to obtain low potassium mixed juice. The low potassium mixed juice 
was concentrated to Bx 13.3 using a vacuum concentrator. 

Separately, a gelling agent mixture consisting of 31.5% by 
weight of agar, 5% by weight of x an than gum, 5% by weight of locust 
bean gum, and 53.5% by weight of glucose and a thickener mixture 
consisting of 40% by weight of xanthan gum, 40% by weight of locust 
bean gum, and 20% by weight of glucose were prepared. Then, 514.5 
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g of stock water was added to 99 g of sugar, 8 g of the gelling 
agent mixture , and 0 . 4 g of the thickener mixture and the mixture 
was well mixed and dispersed and then dissolved at 90 C C and mixed 
to prepare a sugar solution. 

On the other hand, to 3 76 g of the low potassium mixed juice 
were added 0.24 g of solid calcium carbonate and 1 . 6 g of a flavoring 
and further the whole amount of the sugar solution, followed by 
heating at 60°C. Then, 80 g aliguots were filled in plastic 
containers and the openings were sealed with an appropriate wrapping 
material and subsequently pasteurized by a conventional method to 
obtain jelly. 
Comparative Example 2 

Citric acid (1.5 g) was added to 376 g of ordinary mixed juice 
obtained by a method similar to that described in Example 6 without 
performing any ion exchange treatment with ion exchange resin in 
order to make the pH equivalent to that of the product in Example 
6. Further, 1 . 6 g of a flavoring was added and nhe same amount of 
the sugar solution as in Example 6 was added, followed by heating 
at 60°C . Thereafter , 80 g aliquot s of the mixture were filled in 
plastic containers and the openings were sealed with an appropriate 
wrapping material and subsequently pasteurized by a conventional 
method to obtain ordinary jelly. 
Test 4 

The amount of pczassium in 100 g of the low potassium mixed 
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juice ccniairiing jelly obtained In Example 5 was measured by the 
method described in Example 3 and the result of 6 . 46 mg was obtained. 
On the ether hand, the amount of potassium in IOC g cf ordinary 
jelly containing the ordinary mixed juice obtained in Comparative 
Example 2 was 12 2.09 mg . 

Then, the low potassium mixed juice containing jelly obtained 
in Example 6 and the ordinary jelly composed of ordinary mixed juice 
obtained in Comparative Example 2 were subjected to taste tests 
by a panel of 20 panelists by alternative selection ratio in a paired 
comparison test at a significance level cf 5%. As a result, those 
who preferred the low potassium mixed juice containing jelly were 
45% and those who preferred the ordinary jelly composed of ordinary 
mixed juice were 5 5% so that the results of test indicated no 
significant difference . 
Example 7 

To 28.6 kg of 7-fold concentrated clarified apple juice and 
200.0 kg of 4 -fold concentrated turbid apple juice was added 771,6 
kg of deionized water. The mixture was well stirred and mixed to 
prepare raw material apple juice. Subsequently, the column type 
ion exchange resin treatment was conducted in the same manner as 
in Example 3 to obtain low potassium apple juice. The low potassium 
apple juice was concentrated to Bx 13 . 3 using a vacuum concentrator. 

Separately, a gelling agent mixture consisting of 31.5% by 
weight of agar, 5% by weight cf xanthan gum, 5% by weight of locust 
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bean gum, and 58-5% by weight of glucose and a thickener mixture 
consisting of 40% by weight of xanthan gum, 40% by weight of locust 
bean gum, and 20% by weight of glucose were prepared. 

Then, 85 g of sucrose, 9 g of the gelling agent mixture, and 
0.4 g of the thickener mixture, and 531.3 c of stock water were 
well mixed and dispersed and then dissolved at 90°C and mixed to 
prepare a sugar solution. On the other hand, to 375 g of the low 
potassium apple juice were added 0.35 g of calcium carbonate and 
1.0 g of a flavoring and further the whole amount of the sugar 
solution, followed by heating at 92°C. Then, 150 g aliguots were 
hot filled and sealed in soft containers each equipped with a 
mouthpiece having a cap to obtain jelly. The pH of the product was 
3.8. 

Comparative Example 3 

A flavoring (1.0 g) was added to 375 g of ordinary apple juice 
obtained by a method similar to that described in Example 7 except 
that treatment with ion exchange resin was not performed and the 
same amount as in Example 7 of the sugar solution prepared in the 
same manner as in Example 7 was added, followed by heating at 92°C. 
Then, 150 g aliguots were hot filled and sealed in soft containers 
each equipped with a mouthpiece having a cap to obtain jelly. The 
pH of the product was also 3.6. 
Test 5 

The amount of potassium in 100 g of the low potassium apple 
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juice connaining j -iiy ociained in Example 7 was measured by the 
method described in Example 2 and the result cf 5 . 03 mc was obtained. 
On the ether hand, the amount of potassium in 100 g of ordinary 
jelly composed of the ordinary apple juice obtained in Comparative 
Example 3 was 5 7.84 mg. 

Concerning the calcium content in each product , it was 13 mg 
for the low potassium apple juice containing jelly obtained in 
Example 7 and 3 mg for the ordinary jelly composed cf the ordinary 
apple juice obtained in Comparative Example 3. 

Then, the low potassium apple juice containing jelly obtained 
in Example 7 and the ordinary jelly composed of ordinary apple juice 
obtained in Comparative Example 3 were subjected to taste tests 
by a panel of 20 panelists by alternative selection ratio at a 
significance level of 5% . As a result, those who preferred the low 
potassium apple juice containing jelly were 50% and those who 
preferred the ordinary jelly composed of ordinary apple juice were 
50% so that the results of test indicated no significant difference. 

Further, ordinary fruit juice jellies commercially available 
under three different brands were measured of the amount of 
potassium by the method described in Example 3 and as a result 54.8 
mg, 4 7.3 mg, and 62.3 mg per 100 g cf the content were obtained. 
Example 8 

The low potassium apple juice obtained in Example 5 was 
concentrated to Bx 13 . 3 by a vacuum concentrator. 0 . 035% by weight 
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of solid calcium carbonate was added to the juice. 

In a formulation of 2.9% by weight of the solid calcium 
carbonate containing juice, 48.5% by weight of sucrose, 48.5% by 
weight of high maltose com syrup (containing 25% by weight of water) , 
and 0.1% by weight of a flavoring, sucrose and high maltose corn 
syrup and water as much as one-third of sucrose were mixed and heated 
to 160 C C and then cooled to 150°C. Then, the flavoring and the solid 
calcium carbonate containing juice obtained as above were added 
thereto and the mixture was mixed before it was molded to obtain 
candy. 

The potassium content of the candy was measured by the method 
described in Example 3 to be 0.002 mg% . Measurement of the calcium 
content using the analyzer in Example 3 resulted in 1.143 mg% . 
Comparative Example 4 

The raw material apple juice in Example 5 which was not 
subjected to the treatment with ion exchange resin was concentrated 
to Bx 13.3 by a vacuum concentrator. Using the concentrated apple 
juice of Bx 12.3, ordinary candy was obtained in the same manner 
as in Example 8 without adding any calcium carbonate. 

The potassium content of the candy measured by the method 
described in Example 3 was 4 . 505 mg% . Further, the calcium content 
measured using the analyzer In Example 3 was 0.075 mg% . 
Test 6 

The candy obtained in Example 8 and ordinary candy composed 
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of ordinary apple juice obtained in Coraparaiive Example 4 were 
subjected to taste testis by a panel of 20 panelists by alternative 
selection ratio in paired comparison test at a significance level 
of 5%. As a result, those who preferred the candy of Example 8 were 
45% and those who preferred the ordinary candy were 55% so that 
the results of test indicated no significant difference. 
Example 9 

In a formulation of 5.4% by weight of the low potassium 
powdered juice obtained in Example 5, 47.0% by weight of sucrose, 
47 . 0% by weight of high maltose corn syrup (containing 25% by weight 
of water) , sucrose, high maltose com syrup, and water as much as 
one- third of sucrose were mixed and heated to 160°C and then cooled 
to 150°C. Then, the low potassium powdered juice, 0.1% by weight 
of a flavoring, 0.5% by weight of citric acid were added, mixed 
and molded to obtain candy. 

The potassium content of the candy measured by the method 
described in Example 3 was 0.15 mg% . Further , the calcium content 
measured using the analyzer in Example 3 was 12 mg%. 
Example 10 

The calcium carbonate containing low potassium apple juice 
obtained in Example 5 was concentrated to Bx 14.4 by a vacuum 
concentrator. In a formulation of 77.040% by weight of the juice, 
23 . 240% by weight of sucrose , 5 . 780% by weight of powdered sorbitol , 
49.906% by weight of acid converted glucose syrup (containing 25% 



WO 01/26487 



PCT/IBOO/01318 



by weight of water), 6.437% by weight of gelatin, 1.134% by weight 
of citric acid, 0.341% by weight of malic acid, 0.306% by weight 
of dyestuff , 0.144% by weight of a flavoring, sucrose, sorbitol, 
glucose syrup, and water as much as one-third of sucrose were mixed 
and heated to 125°C to obtain a boiled sugar solution. 

On the other hand, gelatin was swollen with 1.5 fold volume 
of water. Then, the concentrated calcium carbonate containing low 
potassium apple juice, the boiled sugar solution, and the swollen 
gelatin were mixed. Finally, citric acid, malic acid, dyestuff, 
and a flavoring were mixed to obtain a gummy base of Ex7 9 . 

Next, the gummy base was cast in a starch mold and left to 
stand for a whole day and night to obtain molded gummy of 3x 82. 
The potassium content of the product measured by the method 
described in Example 3 was 0.8 mg% and the calcium content measured 
using the analyzer in Example 3 was 6.3 mg% . 
Comparative Example 5 

The raw material apple juice in Comparative Example 1 which 
was not subjected to the treatment with ion exchange resin was 
concentrated to Bx 14.4 by a vacuum concentrator. Using the 
concentrated apple juice of Bx 14.4, ordinary gummy was obtained 
in the same manner as in Example 9 . 

The potassium content of The product measured by the method 
described in Example 3 was 8.6 5 mg% . Further , the calcium content 
measured using the analyzer in Example 3 was 2.3 mg% . 
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Test 7 

The gummy obtained in Example 10 and ordinary gummy obtained 
in Comparative Example 5 were subjected to taste tesis by a panel 
of 20 panelists by alternative selection ratio in paired comparison 
test at a significance level of 5%. As a result, those who preferred 
the gummy of Example 10 were 40% and those who preferred the ordinary 
gummy were 60% so that the results of test indicated no significant 
difference . 

INDUSTRIAL APPLICABILITY 

According to the present invention, there axe provided low 
potassium juice of which the potassium content has been decreased 
to one-tenth or less, preferably one- twentieth or less as compared 
with the natural content and a method for producing the juice as 
well as food containing the juice. 

The low potassium juice of the present invention has improved 
taste by addition of calcium carbonate or calcium hydroxide in the 
solid state. 

The powdered juice , jelly, candy, gummy, etc. produced by use 
of the low potassium juice have equivalent tastes to that of ordinary 
food. 

The low potassium juice provided by the present invention are 
suitable for patients suffering from a decrease in kidney function, 
such as kidney failure, who are subjected to restriction cn the 
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uptake of potassium'. Further , the low potassium juice of the present 
invention and food containing it can be provided for the prevention 
of hyperphosphatemia in patients suffering from kidney failure. 
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CLAIMS 

1. Low potassium juice having an improved taste obtained by 
treating juice reamed from fruit and/or vegetable with a cation 
exchange resin to decrease the potassium content of original raw 
material juice to no more than one- tenth, preferably no more than 
one- twentieth , and adding a calcium compound selected from calcium 
carbonate and calcium hydroxide in the solid state to the juice. 

2. The low potassium juice as claimed in claim 1, characterized 
in that the treatment with a cation exchange resin is a column 
treatment or batch treatment. 

3. The low potassium juice as claimed in claim 1, characterized 
in that the cation exchange resin is of an H" form. 

4 . A method for producing low potassium juice having an improved 
taste, characterized by comprising treating juice reamed from fruit 
and/or vegetable with a cation exchange resin to decrease the 
potassium content of original raw material juice to no more than 
one -tenth, preferably no more than one- twentieth , and adding a 
calcium compound selected from calcium carbonate and calcium 
hydroxide in the solid state to the juice. 
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5- The method for producing low potassium juice as claimed in 

claim 4 , characterized in that the treatment with a cation exchange 
resin is a column treatment or batch treatment. 

6. The method for producing low potassium juice as claimed in 
claim 5, characterized in that the cation exchange resin is of an 
IT form. 

7 . Low potassium juice having an improved taste obtained by 
treating juice reamed from fruit and/ or vegetable with a cation 
exchange resin to decrease the potassium content of original raw 
material juice to no more than one -tenth, preferably no more than 
one- twentieth , adding a calcium compound selected from calcium 
carbonate and calcium hydroxide in the solid state to the juice , 
and adding organic acid. 

8 . The low potassium juice as claimed in claim 7 , characterized 
in that the organic acid is at least one organic acid selected from 
the group consisting of vitamin C, citric acid, malic acid, and 
lactic acid. 

9 • The low potassium juice as claimed in claim 7 , characterized 
in that the treatment with a cation exchange resin is a column 
treatment or batch treatment . 
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10. The low potassium juice as claimed in claim 7, characterized 
in that the cation exchange resin is cf an IT form. 

11. Powdered low potassium juice obtained by treating juice 
reamed from fruit and/ or vegetable with a cation exchange resin 
to decrease the potassium content of original raw material juice 
to no more than one- tenth , preferably no more than one- twentieth, 
adding a calcium compound selected from calcium carbonate and 
calcium hydroxide in the solid state to the juice, adding an 
excipient , and subjecting the mixture to freeze -drying treatment. 

12. The powdered low potassium juice as claimed in claim 11, 
characterized in that the treatment with a cation exchange resin 
is a column treatment or batch treatment. 

13. The powdered low potassium juice as claimed in claim 11, 
characterized in that the cation exchange resin is of an IT form. 

14. Low potassium juice -containing food, characterized by 
containing the low potassium juice as claimed in claim 1 or 7 , or 
powdered low potassium juice as claimed in claim 11. 

15. Low potassium juice -containing food as jelly, characterized 
by comprising the low potassium juice as claimed in claim 1 or 7 
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or powdered low potassium juice as claimed in claim 11, a gelling 
agent, a thickener , and carbohydrates . 

16. Low potassium juice -containing food as jelly, characterized 
by hot filling a heated mixture of food consisting of the low 
potassium juice as claimed in claim 1 or 7 or powdered low potassium 
juice as claimed in claim 11. a gelling agent, and carbohydrates 
in a soft container equipped with a mouthpiece having a cap. 

17. Low potassium juice-containing food as gummy, characterized 
by comprising the low potassium juice as claimed in claim 1 or 
powdered low potassium juice as claimed in claim 11, a gelatin, 
carbohydrates, an organic acid, and a flavoring. 

18. Low potassium juice-containing food as candy, characterized 
by comprising the low potassium juice as claimed in claim 1 or 7 
or powdered low potassium juice as claimed in claim 11, 
carbohydrates , and a flavoring . 

19. Low potassium juice for patients suffering from kidney 
failure, characterized by comprising juice reamed from fruit and/or 
vegetable being decreased the potassium content thereof to no more 
than one -tenth, preferably no more than one- twentieth and having 
0.5 to 2 0 g/kg of a calcium compound. 



